Monitoring microRNA activity and validating microRNA targets by reporter-based approaches.
An essential requirement for discovering microRNAs that may be relevant to an immune cell's function is to identify the microRNAs that are active in the cell and the genes they target. As several chapters in this volume describe, there are a number of technologies available for profiling microRNA expression, including oligonucleotide array-based approaches, real-time PCR, and, now, deep-sequencing. A complementary approach to expression profiling is the use of a microRNA reporter vector for assaying microRNA activity. In their simplest form, these vectors are comprised of a reporter gene tethered to tandem repeats of a sequence that is complementary to a specific microRNA. This technology enables the activity of a microRNA to be detected, and at single-cell resolution, and provides a means to help identify microRNAs that may have a role in cell function. This is particularly relevant for studying microRNAs in the highly heterogeneous cellular network of the immune system. Reporter vectors have also proved useful for validating microRNA target sites and 3' untranslated regions (UTR) that are under microRNA control. This chapter describes how to construct, produce, and use a reporter vector for assaying microRNA activity, and for validating a microRNA target.